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PRUHHIIHFWLYHDQGUHVSRQVLEOHODQGPDQDJHPHQW6RLOVHDOLQJFDQEHUHVWULFWHGE\LQWHOOLJHQWVSDWLDOSODQQLQJDQGD
GHFUHDVHRIXQFRQWUROOHGDUHDGHYHORSPHQW
0RQLWRULQJLVYHU\LPSRUWDQWIRUUHVWULFWLQJVXUIDFHVHDOLQJDQGFDQVKRZFXUUHQWDQGSURMHFWHGFKDQJHVLQDUHD
XUEDQLVDWLRQ
6SHFLDOLVWOLWHUDWXUHGHYRWHVDORWRIVSDFHWRLQGLFDWRUVJHQHUDOO\UHIHUUHGWRDVHQYLURQPHQWDODQGHFRGHYHORSPHQW
WKDWPDLQO\ VHUYH WR UHIHU GHYHORSPHQW GLUHFWLRQ RI D JLYHQ DUHD WR WKH SULQFLSOHV RI VXVWDLQHG GHYHORSPHQW DQG
HYDOXDWLRQRIKXPDQLPSDFWRQWKHHQYLURQPHQW>@=LREURZVNL=.U]\N33LMDQRZVNL-0.RPHQGD-
5ĦWVFKH3+HáGDN>@DQGZULWHDERXWLQGLFDWRUVGHVFULELQJGHYHORSPHQWRIUXUDODUHDVRQWKHOHYHORIFRPPXQHV
DQGYLOODJHV0DQ\VWXGLHVXQGHUWDNLQJWKHWRSLFRIHYDOXDWLRQRIDUHDGHYHORSPHQWOHYHODGRSWLQGLFDWRUVIURPWKH
JURXSRI³8UEDQ ODQGFRYHU´RU³XUEDQH[WHQW´DUH W\SLFDOO\PHDVXUHGE\ WKH WRWDOEXLOWXSDUHD RU LPSHUYLRXV
VXUIDFHRIFLWLHVVRPHWLPHVLQFOXGLQJWKHRSHQVSDFHVFDSWXUHGE\WKHLUEXLOWXSDUHDVDQGWKHRSHQVSDFHVRQWKH
XUEDQIULQJHDIIHFWHGE\XUEDQGHYHORSPHQW6LQFODLU>@%UXHFNQHUDQG)DQVOHU>@/RZU\>@DQG+DVVHDQG/DWKURS
>@IRUH[DPSOHGHILQHDQGPHDVXUHVSUDZODVWKHTXDQWLW\RIODQGFRQYHUWHGWRXUEDQXVH>@7KHVXUIDFHVHDOLQJ
LQGLFDWRULVIRXQGXVHIXOLQWKHHYDOXDWLRQRIWKHGHJUHHRIQDWXUDOHQYLURQPHQWWUDQVIRUPDWLRQDQGLWVSURJUHVVLQJRI
FKDQJHV7KLVLQGLFDWRULVFRQQHFWHGZLWKGHYHORSPHQWRIDUHDVZLWKYDULRXVEXLOGLQJVFDUSDUNVORDGLQJVTXDUHVDQG
WUDQVSRUWDWLRQDUHDV ,QDFFRUGDQFHZLWK WKH(XURSHDQ&RPPLWWHHJXLGHOLQHVRIWK$SULO VXUIDFH VHDOLQJ 
FRYHULQJHDUWKZLWKLPSHUPHDEOHPDWHULDOLVRQHRIWKHPDLQUHDVRQVIRUVRLOGHJUDGDWLRQLQWKH(XURSHDQ8QLRQ
6RLOVHDOLQJRIWHQGHVWUR\VIHUWLOHDUDEOHODQGWKUHDWHQVELRORJLFDOGLYHUVLW\LQFUHDVHVWKHULVNVRIIORRGLQJDQGZDWHU
VKRUWDJHVDQGFRQWULEXWHVWRJOREDOZDUPLQJ>@
7KHXVHRILPSHUYLRXVVXUIDFH,6SHUFHQWDVDPHDVXUHXUEDQL]DWLRQDQGDVDQHIIHFWLYHPHDQVIRUPDQDJLQJODQG
DQGDTXDWLFUHVRXUFHVKDVEHHQUHYLHZHGE\DQXPEHURIDXWKRUVLQFOXGLQJ6FKXHOHUDQG&OD\WRU>@&DSSLHOODDQG
%URZQ>@&LYFRet al>@'RXJKHUW\HWDO>@0DQ\DXWKRUVLQYROYHGLQZDWHUFLUFXODWLRQPRGHOOLQJLQXUEDQ
DUHDVGHOLQHDWHDOLPLWRIVKDUHRIVHDOHGWHUUDLQLQWKHDUHDRIDIRUPHUZDWHUVKHGDVGDQJHURXVO\DOWHULQJWKH
ZDWHUVKHG
VUHDFWLRQWRSUHFLSLWDWLRQDQGWKHRXWIORZFXUUHQWSDUDPHWHUVZKLFKUHVXOWVLQWKHRFFXUUHQFHRIH[WUHPH
K\GURORJLFDOSKHQRPHQD>@7KHLQIRUPDWLRQUHWULHYHGXVLQJWKHLQGLFDWRULVXWLOLVHGLQWKHGHFLVLRQPDNLQJ
SURFHVVRQYDULRXVOHYHOVRIPDQDJHPHQWDQGLVPRVWRIWHQWKHEDVLVIRUXSGDWLQJWKHJRDOVDQGWDVNVDVVXPHGLQWKH
SODQQLQJGRFXPHQWVDVZHOODVYHULI\LQJWKHPDQQHURIWKHLUUHDOL]DWLRQ>@7KH&RPPLWWHHV¶JXLGHOLQHVHPSKDVLVH
WKHVLJQLILFDQFHRILQWHJUDWHGDSSURDFKWRVSDWLDOSODQQLQJ,Q:HVWHUQ(XURSHDQFRXQWULHVXQGHUWDNLQJVSHFLILFDFWLRQV
DW D UHJLRQDO OHYHO DQGPRELOLVDWLRQ RI XQXVHG UHVRXUFHV DW ORFDO OHYHO DOVR SURYHG HIIHFWLYH 7KLV VWXG\ DLPV DW
UHVHDUFKLQJWHQGHQFLHVLQWKHDUHDRIWKH(DUWKVXUIDFHVHDOLQJRQWKHEDVLVRIDUHDSXUSRVHGHWHUPLQHGLQWKHVSDWLDO
SROLF\RIDFRPPXQHDFFRUGLQJWRWKHDGRSWHGDXWKRU¶VGLYLVLRQRIVHWDUHDIXQFWLRQV7KH]RQHGLYLVLRQZDVFDUULHG
RXWDFFRUGLQJWRSODQQHGXVDJHOHDGLQJWR(DUWKVXUIDFHVHDOLQJSURWHFWLRQDJDLQVWVHDOLQJDQGDFFRUGLQJWRWKHSODQQHG
UHSDLUDFWLYLWLHV7KHUHVHDUFKZDVFDUULHGRXWLQ3RODQGLQWKHDUHDRI:URFODZGLVWULFW¶VFRPPXQHV
0HWKRGRORJ\
7KHVWXG\XQGHUWDNHVWKHLVVXHRIVXUIDFHVHDOLQJVHHQIURPWKHDQJOHRISODQQHGFRYHULQJRIODQGLQWKHFRPPXQH
DUHDVLQWKHJURXQGVRIVSDWLDOSROLF\DQGVKDSLQJRIWKHHQYLURQPHQW&RPPXQHVFKRVHQIRUWKHUHVHDUFKDUHORFDWHG
LQWKHDUHDRILQIOXHQFHGE\:URFODZFLW\LQWKH:URFODZGLVWULFWILJ7KHDUHDKDVEHHQGHOLQHDWHGDQGFDOFXODWHG
DFFRUGLQJWRWKHIROORZLQJGLYLVLRQWR]RQHV,HFRQRPLFDFWLYLW\,,ELRORJLFDOO\DFWLYHDQGH[WHQVLYHO\XVHGDUHDV
,,,DUHDVUHVHUYHGIRUDFWLYLW\VHUYLQJWKHHQYLURQPHQW7KHUHVXOWVKDYHEHHQDQDO\VHGE\FRPSDULQJWKHFXUUHQWVWDWXV
DQGWKHRQHSODQQHGLQWKHVSDWLDOSROLF\
5HVXOWVDQGGLVFXVVLRQ
'XULQJ WKH UHVHDUFK WKH VXUIDFH RI JLYHQ DUHDV FXUUHQWO\ XVHG IRU UHVLGHQWLDO GHYHORSPHQW EXVLQHVV DFWLYLWLHV
VXUIDFH H[SORLWDWLRQ RI DJJUHJDWH WRXULVW VHUYLFHV WUDQVSRUWDWLRQ FHPHWHULHV WDNHQ E\ IRUHVWV DUDEOH ODQG SDUN
JUHHQHU\DQGRSHQZDWHUVDQGWKHVXUIDFHRIDIIRUHVWDWLRQDUHDVVHZDJHWUHDWPHQWSODQWVDQGRUJDQLVHGFRPPXQDO
UXEELVKWLSVZDVHVWDEOLVKHG7KHOLVWRIVXUIDFHLVDFFRUGLQJWRWKHDGRSWHGFULWHULDDOORZHGIRUWKHGHWHUPLQDWLRQRI
WKHVFDOHRIWUDQVIRUPDWLRQZDLWIRUWKHHQYLURQPHQW,QWKH:URFODZGLVWULFWLWLVSODQQHGWRVHDORYHURIODQG
ZLWKWKHFXUUHQWVHDOLQJUDWHRIDERXW+RZHYHUWKHVHUHVXOWVDUHTXLWHGLYHUVHIRULQGLYLGXDOFRPPXQHV,W
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VKRXOGEHVWDWHGWKDWVRPHFRPPXQHVHFRQRPLFDOO\PDQDJHIUHHVSDFHSURWHFWLQJLWDJDLQVWGHYHORSPHQW7KHVHDUH
6REyWND -RUGDQyZĝOąVNL0LHWNyZDQGĩyUDZLQD FRPPXQHV ,Q WKH UHPDLQLQJ FRPPXQHV WKH DFWLYLWLHVRI ORFDO
DXWKRULWLHVDUHKHDGLQJLQWKHGLUHFWLRQRIGHVLJQDWLQJDODUJHDUHDUHVHUYHIRUGHYHORSPHQWZKLFKKRZHYHUFDQEH
H[FOXGHGIURPELRORJLFDOO\DFWLYHVXUIDFH7DEOH

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SXUSRVHV,WLVSODQQHGDWWKHVDPHWLPHWRVLJQLILFDQWO\UHGXFHDUDEOHODQGLQWKHGLUHFWLRQRIIXQFWLRQVFRQQHFWHG
ZLWKVHWWOLQJWKHDUHD7KHODUJHVWORVVRIDUDEOHODQGDQGJUHHQDUHDVWDUJHWDUHDVIRUVHDOLQJLVSODQQHGLQ6LHFKQLFD
FRPPXQHIURPDERXWKDWRDERXWKD6HDOLQJRIDERXWKDRIODQGLVSODQQHGKHUH7KLVLQGLFDWRUKDV
DFKLHYHGDYHU\KLJKOHYHOWDNLQJLQWRDFFRXQWVPDOODUHDRI6LHFKQLFHFRPPXQHZKLFKLVSODQQLQJWRWDNHRYHU
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RILWVVXUIDFHIRUXUEDQSXUSRVHV.ąW\:URFáDZVNLHFRPPXQHLVSODQQLQJWRVHDODSDUWLFXODUO\ODUJHDUHDRIDUDEOH
ODQGKHUHWKHUHLVDSODQWRFKDQJHWKHSXUSRVHRIDUDEOHODQGIRUQRQDUDEOHSXUSRVHVRIRYHUKDRIDUDEOHODQG
,Q WKHUHPDLQLQJFRPPXQHV WKHSODQQHGDUHD IRUVHDOLQJ LVDOVRUHDFKLQJDVLJQLILFDQWVL]HRIDERXWKD7KH
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QHLJKERXUKRRGRI:URFODZFLW\ZKLFKLVWRDFHUWDLQH[WHQWWKHFRQVHTXHQFHRIVXEXUEDQLVDWLRQSURFHVVHVRIWKH
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LQYROYHGLQZDWHUFLUFXODWLRQPRGHOOLQJLQXUEDQDUHDV7KH\GHOLQHDWHDOLPLWRIVKDUHRIVHDOHGWHUUDLQLQWKHDUHD
RI D IRUPHU ZDWHUVKHG DV GDQJHURXVO\ DOWHULQJ WKH ZDWHUVKHG
V UHDFWLRQ WR SUHFLSLWDWLRQ DQG WKH RXWIORZ FXUUHQW
SDUDPHWHUVZKLFKUHVXOWVLQWKHRFFXUUHQFHRIH[WUHPHK\GURORJLFDOSKHQRPHQD(YHQWDNLQJLQWRDFFRXQWWKHDUHDRI
WKHLPSHUPHDEOHVXUIDFHLQHDFKPDQQHURIODQGXVHHVWLPDWHGE\WKH$PHULFDQ&HQWHUIRU:DWHUVKHG3URWHFWLRQWKH
LQGLFDWRUVLQWKHDQDO\VHGFRPPXQHVDUHWRRKLJK
7KHSURSRVHGHYDOXDWLRQRIWKHVFDOHRISODQQHGVXUIDFHVHDOLQJFDQVHUYHWRHYDOXDWHGWKHDGRSWHGVSDWLDOSROLF\
RQ ORFDO OHYHODQGGLVFXVVLRQVGXULQJZRUNRYHU IXUWKHUVSDWLDO VKDSHRIDFRPPXQH ,W LVSRVVLEOH WRVXFFHVVIXOO\
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PRQLWRU SODQQHG FKDQJHV LQ FRPPXQHV DW WKH VWDJH RI FUHDWLQJ VSDWLDO SROLF\ /RFDO DXWKRULWLHV VKRXOG NQRZ WKH
EDODQFHRIGHVLJQHGGHYHORSPHQW]RQHVDQGHQYLURQPHQWDOFRQVHTXHQFHVFRQQHFWHGZLWKWKHSURFHVV

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